The fundamental pathology of von Gierke's glycogen disease (1) lies in the inhibition of in vivo and postmortem glycogenolysis of the liver and other organs. In the discussion of the pathogenesis of this disorder, hyperinsulinism has been time and again suggested since Wilder and his collaborators (2) described their famous case of pancreatogenic hyperinsulinism with severe spontaneous hypoglycemia and a very high liver-glycogen content. They hinted at a similar situation in the equally famous case of Parnas and Wagner (3). This case, concerning a 9-year-old girl with hepatomegaly, hypoglycemia, ketonuria, and retardation of growth, is now almost universally recognized as the first case of glycogen disease ever described in the literature before the final elucidation of the disorder by von Gierke in 1929 (1) (cf. the early case of Worster-Drought (4a), and especially that of Snapper and van Creveld (5)). It has been noticed, however, that in Wilder's case of carcinoma of the Langerhans islets with metastases to the liver, postmortem hepatic glycogenolysis was not determined and, as a matter of fact, has never yet been determined in the numerous cases of hyperinsulinism reported in the literature. It is the purpose of this communication to fill this gap by examining postmortem hepatic glycogenolysis in 2 cases of spontaneous hypoglycemia, one of which is almost certainly due to " pancreatogenic" hyperinsulinism, while the other will be tentatively classified as " neurogenic " hyperinsulinism. 
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CASE REPORTS 2 Case 1. Albert R., 36 years, Number 195034. Admitted to the Department of Neuro-Surgery, University of Chicago, on March 21, 1938 .
The patient had unexplained attacks of complete unconsciousness for quite some time which were revealed 'This work was aided by a grant from the Douglas Smith Foundation for Medical Research. 2 For more elaborate findings see later publication by N. B. Friedman and W. Sweet to whom the writer is greatly indebted for communicating the data.
to be typical seizures of spontaneous hypoglycemia. Blood sugar on fasting and during attacks was between 16 and 23 mgm. per cent; no glycosuria, no ketonuria. The liver was found to be grossly enlarged and nodular to palpation. The Finally, the proportion of lyo-and desmo-glycogen was determined in the two human livers by repeated extractions with boiling water according to Willstitter and Rohdewald's method (10) . Liver pieces kept in the ice box for 6 days were used for this purpose. In Case 1, 20.7 per cent of the total liver glycogen was found to be desmo-glycogen and 79.3 per cent to be lyo-glycogen. In Case 2, the corresponding figures were 14.4 and 85.6 per cent. In a normal rat liver, 18 and 82 per cent were found respectively (Experiment Number 129). In fresh geese livers, Willstatter and Rohdewald found 10 to 13 and 87 to 90 per cent, respectively.
COMMENT
In Case 1, the blood glycogen figure was within normal limits (average for normal children 12.9 mgm. per cent (8a)). No glycogen was found in the mesenteric fat. In Sch6nen's (11) experiments in young dogs fattened on " glycogen mast," the fat contained up to 8.8 grams per cent glycogen. Probably the patient's heart was glycogenfree because of the delay in chemical examination. The The curves of postmortem hepatic glycogenolysis of Cases 1 and 2, as presented in Table I and Figure 1 , varied greatly according to the temperature applied. At 370 C., glycogen dissimilation proceeded constantly and rapidly and was almost completed within or 2 days. At ice box temperature, it proceeded much slower and more irregularly; after 6 days, about 50 per cent of the glycogen was still present. Since, as yet, the writer was unsuccessful in securing control figures (14) , in a goat and a macacus rhesus (13) , and in guinea pigs and rabbits (12b) are presented in Figure  2 .8 In comparison with these animal experiments, postmortem glycogenolysis in human hyperinsulinism, as observed at 370 C., proceeded at a similar rate in Case 1 and apparently somewhat slower in Case 2; at ice box temperature it held a middle course between the various animals' curves.
By mechanical trauma, such as slicing of the tissue, postmortem glycogenolysis was accelerated in 8 Phosphate ions increase hepatic glycogenolysis (Figure 2, D, F As is shown in the experiment made in the glucose-fattened rabbit (Table I, Figure 2 ), high liver-glycogen content does not in itself inhibit postmortem glycogenolysis. This was demonstrated earlier by Kimmelstiel (15) (Figure 2, F) . Mild hypoglycemia in spite of high liver-glycogen content was found in young dogs fed on " glycogen mast " (16 (14) ). This indicates a relative preponderance of antagonistic impulses such as insulin supply, i.e., relative neurogenic hyperinsulinism.
The following conclusions may be drawn from the chemical investigations presented in the 2 cases of spontaneous hypoglycemia, the one most probably due to pancreatogenic hyperinsulinism, the other possibly due to neurogenic hyperinsulinism:
(1) More than normal amounts of glycogen were accumulated in the liver and muscles; hypoglycemia, therefore, was not due to lack of glycogen depots.
(2) Liver glycogen was not abnormally fixed as so-called desmo-glycogen; therefore, hypoglycemia
was not caused in this manner.
(3) High liver-glycogen content does not lead by itself to such an inhibition of hepatic glycogenolysis as to produce severe seizures of spontaneous hypoglycemia.
(4) Postmortem hepatic glycogenolysis was proceeding at an almost normal or only slightly retarded rate; the glycogenolytic enzyme was therefore active on the livers' own glycogen.
(5) Reactions of postmortem hepatic glycogenolysis to varying temperature, mechanical insult and high bile-salt concentration were also normal.
(6) Clinically, nevertheless, liver and muscle glycogen depots were mobilized with difficulty through the normal stimuli such as severe hypoglycemia, adrenalin injections and, in Case 2, possibly also ether. These observations made in 2 cases of hyperinsulinism are in good agreement with what is known of insulin physiology. According to this knowledge, one essential action of insulin on the living tissue, especially liver and muscle, consists of an inhibition of the glycogenolytic enzyme resulting in accumulation and fixation of glycogen. In animal experiments, various insulin doses, when added in vitro, were able to inhibit postmortem glycogenolysis of normal liver slices (9b) and muscle extracts (18) . In the postmortem specimens of the 2 patients' livers such inhibition was present only to a limited degree. Otherwise, in human pathology, only modest inhibitions of postmortem hepatic glycogenolysis have also been observed in insulin-treated cases of infantile alimentary intoxication (Figure 1, P) , of diabetes mellitus, and schizophrenia (12b, c). In diabetic children injected with insulin for several months or years, a syndrome of enlarged abdomen, hepatomegaly, obesity, and retardation of growth has -been described by Mauriac (19) and other French writers (8b).
If the clinical and chemical pathology of spontaneous hypoglycemia due to pancreatogenic hyperinsulinism is compared with von Gierke's glycogen disease, there are a number of striking similarities to be observed in the two pictures. Severe spontaneous hypoglycemia, glycogen accumulation in liver and muscles, and lack of blood sugar response to adrenalin injection are the chief among them. A minor common feature seems to be the stimulation of hepatic glycogenolysis by high bilesalt concentrations such as has been demonstrated in titro in Case 1 (cf. Seckel, 9a) and may also occur in vivo in glycogen disease when jaundice coincides with the disorder (20, 21, 22) , or bile acids are given by mouth to such children (23) .
On the other hand, there are outstanding differences between the two diseases. First of all, liver glycogen accumulation is more spectacular in glycogen disease than in hyperinsulinism leading, as it does, to a tumorous enlargement of the organ. Furthermore, organs other than the liver are often involved in glycogen disease, e.g. heart and kidneys. However, accumulation of glycogen as such is by no means pathognomonic of glycogen disease. Similar or even larger amounts of available glycogen may be stored in the liver -to a far lesser degree in other organs-as a result of simple dietary measures (18 to 22.4 grams per cent in dogs (11, 16, 24) ; cf. rabbits, Figure 2 ) or continuous intravenous glucose infusions (upper limit in dogs 22 grams per cent (25) ). The fundamental pathology of glycogen disease is rather the almost complete inhibition of postmortem glycogenolysis of the organs affected.
For a week or longer, practically no glycogen disappears from the organs, both at 37°C. in an intact state (8, 26) and at ice box temperature in an intact as well as a pulped state (27, 28, (33) ). Furthermore, the opinion has been offered that the insulin-treated cases of puerile diabetes resulting in hepatomegaly, obesity, and retardation of growth may represent a transition from diabetes into secondary glycogen disease (34) . Conversely, Parnas and Wagner's (3) case of glycogen disease turned into diabetes mellitus at the age of 16 . On the other hand, the patient of WorsterDrought's (4b) appeared to be almost completely cured after puberty. These puberty changes occurring in glycogen disease, put together with the clinical and pathological reports of insular, thyrogenic, hypophyseal and adrenal 4 disturbances, seem to point to a pluriglandular disbalance with an overfunction of the insulin apparatus as to the most probable pathogenesis of glycogen disease.
Finally, the question arises whether glycogen disease may not be an example of neurogenic hyperinsulinism. This opinion has lately been advanced by Neuteboom (35 boy of 13 who early in life had twice suffered undefined injuries. Later, the liver became moderately enlarged. On the mere basis of a histological examination of a liver biopsy the diagnosis of glycogen disease was made (no glycogenolysis test!). Experimentally, spinal injuries were induced on a young rabbit by introducing platinum plates between the left I. and II. and the right V. and VI. thoracical segments. During life, the rabbit presented a picture in many respects similar to that of the boy; the liver and heart were enlarged and the blood glycogen was high. However, such fundamental symptoms as hypoglycemia, ketonuria, hypercholesterinemia, missing adrenalin response, and insulin sensitivity were absent or reversed in both the boy and the rabbit. After death, the animal's liver and heart were 30 and 40 per cent oversize, respectively. Liver glycogen examined 5 hours after death was 5.99 grams per cent (control rabbit 2.25); the heart was not rich in glycogen. Postmortem hepatic glycogenolysis, estimated only from 5 to 26 hours after death, was about as active as in our patient, Case 2, with possible neurogenic hyperinsulinism (Table I, Figure 1 ). Most interesting as these observations may be, they apparently do not justify the identification of either type of neurogenic hyperinsulinism with typical von Gierke's glycogen disease.
SUMMARY
In 2 adult cases of spontaneous hypoglycemia, the one probably due to pancreatogenic hyperinsulinism (Case 1: carcinoma of the Langerhans islets with liver metastases), the other possibly due to neurogenic hyperinsulinism (Case 2: massive fibroma on right top of the liver), there has been demonstrated a comparatively high liver and muscle glycogen content and an approximately normal or only slightly decreased postmortem hepatic glycogenolysis.
Since typical cases of glycogen disease are characterized by an abundance of glycogen accumulated in the liver and other organs and an almost complete inhibition of postmortem glycogenolysis in those organs, neither form of hyperinsulinism is identical with typical glycogen disease and, consequently, typical glycogen disease cannot originate from either form of hyperinsulinism.
